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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-8 and 14 -21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Suyama et al (US 7,002,532). 

With respect to claim 1 , Suyama discloses an optical path length 
adjuster (fig. 55) for varying an optical path length between an input optical path 
(see the optical path of beam, incident on prism 3401) and an output optical path 
(see optical beam exiting the right polarization beam splitter 3404), comprising: a 
first polarization switch for selecting a polarization state for an input beam on the 
input optical path (3201 : see fig. 50: see col. 38, lines 10-50) first and second 
beam splitters (see first (3401 ) and second beam splitters (3404)) having at least 
two possible optical paths (the optical path generated by reflecting light from the 
surface of the first beam splitter and the optical path generated by permitting light 
to pass through the surface of the first beam splitter) of different lengths there 
between (see the optical path of the beams in fig.55) for passing the input beam 
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along a selected (by the polarization beam splitter 3404) one of said at least two 
possible optical paths according to the selected polarization state of the input 
beam and for providing an output beam of light (see figure 55 wherein according 
to polarization the input beam is passed along at least one of said at least two 
possible optical paths according to the selected polarization), on said optical 
output path (see optical beam exiting the right polarization beam splitter 3404), 
that has traveled along the selected optical path(as discussed above). 



With respect to claim 2, Suyama discloses the apparatus of claim 1 in which a 
first one of said possible optical paths extends directly between a first output 
surface of the first beam splitter and a first input surface of the second beam 
splitter (see fig. 55 wherein one of first said optical paths extends directly between 
first output surface of the first beam splitter (3401) and a first input surface of the 
second beam splitter), and a second one of said possible optical paths extends 
between a second output surface of the first beam splitter and a second input 
surface of the second beam splitter (see fig. 55 wherein a first input surface of the 
second beam splitter, and a second one of said possible optical paths extends 
between a second output surface of the first beam splitter and a second input 
surface of the second beam splitter), via additional optical elements (the optical 
elements 3405 and 3406). 



With respect to claim 3, Suyama discloses in with the additional optical 
elements include mirror (the optical elements 3405 and 3406 are mirrors). 



Application/Control Number: 10/596,882 
Art Unit: 2878 



Page 4 



With respect to claim 4, Suyama discloses the apparatus of claim 2 in which 
the second optical path includes at least two path segments that are transverse 
to the input path (see fig. 55 wherein the second optical path has at least two path 
segments (which are incident on and emitted from 3405 and 3406 respectively) 
that are transverse to the input path). 

With respect to claim 5, Suyama discloses the apparatus of claim 4 in which 
the second optical path includes at least two path segments that are orthogonal 
to the input path (see fig. 55 wherein the second optical path has at least two path 
segments (which are incident on and emitted from 3405 and 3406 respectively) 
that are orthogonal to the input path). 

With respect to claim 6, Suyama discloses the apparatus claim 1 in which 
at least one of the possible optical paths (as discussed above) includes a 
focusing element (3403 and 3402) therein. 

With respect to claim 7, Suyama discloses the apparatus of claim 6 in 
which all of the possible optical paths (see fig. 55) include a focusing element 
(3403 and 3402) therein. 

With respect to claim 8, Suyama discloses the apparatus of claim 6, in 
which the focusing elements include lens elements (3403 and 3402) each 
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adapted to constrain an image dimension being transmitted along the respective 
optical path (the possible optical paths disclosed above) to fit within the optics of 
the associated beam splitter (implicitly disclosed by the use of convex lens: see 
col.38, lines 20-25). 



With respect to claim 14, Suyama discloses a method for varying an optical 
path length between an input optical path (see the optical path of beam, incident 
on prism 3401 ) and an output optical path (see optical beam exiting the right 
polarization beam splitter 3404) of an optical path length adjuster (fig. 55), 
comprising the steps of: selecting a polarization state for an input beam of light 
on the input optical path using a first polarization switch (3201) 
selecting a polarization state for an input beam of light on the input optical path 
(3401); passing the input beam into a first beam splitter (3401) and along a 
selected one of at least two possible optical paths (the optical path generated by 
reflecting light from the surface of the first beam splitter and the optical path 
generated by permitting light to pass through the surface of the first beam 
splitter) of different lengths according to the selected polarization state of the 
input beam, the at least two possible optical paths extending between the first 
and a second beam splitter (see figure 55 wherein according to polarization the 
input beam is passed along at least one of said at least two possible optical 
paths according to the selected polarization); and providing an output beam of 
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light, from the second beam splitter, on said optical output path (see optical beam 
exiting the right polarization beam splitter 3404). 

With respect to claim 15, Suyama discloses the method of claim 14 further 
including the step of causing the light to traverse a plurality of additional optical 
elements (the optical elements 3405 and 3406 are mirrors) on the second one of 
said possible optical paths (as discussed above) when the second optical path is 
selected. 

With respect to claim 16, Suyama discloses the method of claim 15 in which 
the plurality of additional optical elements traversed include mirrors (the optical 
elements 3405 and 3406 are mirrors). 

With respect to 17, Suyama discloses the method of claim 15 in which the 
light on said second optical path traverses at least two path segments (see the 
path segments entering and exiting 3405 and 3406 respectively) that are 
transverse to the input path (see the path of the light beam along the second 
path). 

With respect to claim 18, Suyama discloses the method of claim 17 in which 
the light on said second optical path (the light traveling through 3403) traverses 
at least two path segments (see the path segments entering and exiting 3405 
and 3406 respectively) that are orthogonal to the input path. 
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With respect to claim 19, Suyama discloses the method of claim 14 further 
including the step of passing the light on at least one of the possible optical paths 
(see fig. 55) through a focusing element (3403 and 3402) therein. 

With respect to claim 20, Suyama discloses the method of claim 19 further 
including the step of passing the light on all of the possible optical paths (fig. 55) 
through a focusing element (3403 and 3402) therein. 

With respect to claim 21 , Suyama discloses method of claim 1 9 further 
including adapting the focusing elements (3403 and 3402) to constrain an image 
dimension being transmitted along the respective optical path to fit within the 
optics of the associated beam splitter (implicitly disclosed by the use of convex 
lens: see col.38, lines 20-25). 

Claims 1, 9, 10, 14, 22 and 23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Tournois et al. (5,475,525). 

With respect to claim I, Tournois discloses an optical path length adjuster 
(fig.4) for varying an optical path length between an input optical path (see the 
optical path of beam, incident on polarization switch Mi) and an output optical 
path (see optical beam exiting the right polarization beam splitter), comprising: 
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a first polarization switch (Mi) for selecting a polarization state for an input beam 
on the input optical path (see the optical path of beam, incident on polarization 
switch Mi); and first and second beam splitters (see first and second beam 
splitters) having at least two possible optical paths (the optical path generated by 
reflecting light from the surface of the first beam splitter (the beam splitter 
adjacent to Mi) and the optical path generated by permitting light to pass through 
the surface of the first beam splitter) of different lengths there between (see the 
optical path of the beams in fig.4), for passing the input beam along a selected 
one of said at least two possible optical paths according to the selected 
polarization state of the input beam and for providing an output beam of light, on 
said optical output path (see col .3, lines 1-10), that has traveled along the 
selected optical path. 



With respect to claim 9, Tournois discloses apparatus claim 1 combined with 
at least one further optical path length adjuster of any preceding claim in a 
cascade formation (fig. 3), such that the output optical path of the first said optical 
path length adjuster forms the input path of a successive said further optical path 
length adjuster (see the optical path length adjuster (subscript begins with 1 : see 
fig. 3) forms the input path of a successive said further optical path length adjuster 
(wherein the subscript begins with 2)). 
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With respect to claim 10, Tournois discloses the apparatus of claim 9 in which 
the second optical paths of each said optical path length adjuster include 
different optical path lengths such that a plurality of possible overall optical path 
lengths are selectable by appropriate selection of path length within each said 
optical path length adjuster (see fig. 3 and P (the reflection devices), wherein the 
second optical paths of each said optical path length adjuster include different 
optical path lengths such that a plurality of possible overall optical path lengths 
are selectable by appropriate selection of path length within each said optical 
path length adjuster). 

With respect to claim 14, Tournois discloses a method for varying an optical 
path length between an input optical path (see the optical path of beam, incident 
on polarization switch M1) and an output optical path (see optical beam exiting 
the right polarization beam splitter 12) of an optical path length adjuster (fig. 3, 
comprises M1 , P1 , PBS 1 1 , PBS1 2 ), comprising the steps of: selecting a 
polarization state for an input beam of light on the input optical path using a first 
polarization switch (implicitly disclosed by M1); passing the input beam into a first 
beam splitter (PBS 1 1 ) and along a selected one of at least two possible optical 
paths (the optical path generated by reflecting light from the surface of the first 
beam splitter and the optical path generated by permitting light to pass through 
the surface of the first beam splitter) of different lengths according to the selected 
polarization state of the input beam(see the optical path of the beams in fig. 3), 
the at least two possible optical paths extending between the first and a second 
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beam splitter (see first (PBS 11) and second beam splitters (PBS12)); and 
providing an output beam of light, from the second beam splitter, on said optical 
output path (see col. 3, lines 1-10). 

With respect to claim 22, Tournois discloses the method apparatus of any one of 
claims 14, further including passing light from the output path (the output path of 
PBS 12) to an input path (PBS21) of a downstream optical path length adjuster 
(fig. 3, comprises M2, P2, PBS 21 , PBS22) and repeating the steps for adjusting 
the optical path length (implicitly disclosed by M1 and M2). 

With respect to claim 23, Tournois discloses method of claim 22 further 
including the step of selecting different optical path lengths within each said 
optical path length adjuster (implicitly disclosed by first and second path 
adjusters disclosed above: M2, P2, PBS 21 , PBS22 and M1 , P1 , PBS 1 1 , 
PBS12 ). 

Claims 1, 11, 14, 24 and 25 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Riza (5,329,118). 

With respect to claim I, Riza discloses an optical path length adjuster (fig. 2 
(A)) for varying an optical path length between an input optical path (see the 
optical path of beam, incident on polarization switch 140) and an output optical 
path (see optical beam exiting the right polarization beam splitter 164 of 130 
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subscript 2 ), comprising: a first polarization switch (140) for selecting a 
polarization state for an input beam on the input optical path (see the optical path 
of beam, incident on polarization switch 140); and first and second beam splitters 
(see first (162) and second beam splitters (164 of 130 subscript 2)) having at 
least two possible optical paths (the optical path generated by reflecting light 
from the surface of the first beam splitter and the optical path generated by 
permitting light to pass through the surface of the first beam splitter) of different 
lengths there between (see the optical path of the beams in fig.2A), for passing 
the input beam along a selected one of said at least two possible optical paths 
according to the selected polarization state of the input beam and for providing 
an output beam of light, on said optical output path (see col. 5, lines 1-25), that 
has traveled along the selected optical path. 

With respect to claim 1 1 , Riza discloses the apparatus of clam 1 as disclosed 
directly above in which at least some of the possible optical paths (the path 
between polarizer 162 and 164 of 130 subscript 2) include a further polarization 
switch (140 subscript 2), therein, each polarization switch operative to select a 
subsequent optical path or the output path (explicitly disclosed by figure 2A and 
170 offig.2A). 

With respect to claim 14, Riza discloses a method for varying an optical path 
length between an input optical path (see the optical path of beam, incident on 
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polarization switch 140) and an output optical path (see optical beam exiting the 
right polarization beam splitter 164 of 130 subscript n) of an optical path length 
adjuster (fig. 2 (A)), comprising the steps of: selecting a polarization state for an 
input beam of light on the input optical path using a first polarization switch 
(implicitly disclosed by 140); passing the input beam into a first beam splitter 
(162) and along a selected one of at least two possible optical paths (the optical 
path generated by reflecting light from the surface of the first beam splitter and 
the optical path generated by permitting light to pass through the surface of the 
first beam splitter) of different lengths according to the selected polarization state 
of the input beam(see the optical path of the beams in fig.2A), the at least two 
possible optical paths extending between the first and a second beam splitter 
(see first (162) and second beam splitters (164 of 130 subscript n)); and 
providing an output beam of light, from the second beam splitter, on said optical 
output path (see col. 5, lines 1-25). 

With respect to claim 24, Riza discloses the method of any one of claims 14 
further including the step of selecting a subsequent optical path by way of a 
further polarization switch (140 subscript 2) within a selected optical path. 

With respect to claim 25, Riza discloses the method of claim 24 further 
including the step of selecting cumulative combinations of one or more of first 
(through 130), second (through130 subscript 2), and the third optical path ( 
through 130 subscript n ) between the first and second beam splitters (162, 164 
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subscript n) using a polarization switch (140, 140 subscript 2, 140 subscript 3) 
within each of said first, second and third optical paths. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



Claims 13 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suyama et al (US 7,002,532) in view of Sullivan (6,377,229 B1 ). 

With respect to claim 13, Suyama discloses a display device for generating 
a three-dimensional volumetric image, comprising: 

a two-dimensional image display panel (see 3107 and see col. 7, lines 55-60) for 
generating a two-dimensional image; and means (see fig. 55) for altering the 
effective optical path length in front of the display so as to alter the position of 
the virtual image within the imaging volume, wherein the means for altering the 
effective optical path length comprises the optical path length adjuster according 
to claim 1 (as discussed above). 
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Suyama does not explicitly disclose a first focusing element for projection the 
two dimensional image to a virtual image in an imaging volume and the means 
for altering the effective focal path between the display and the first projecting 
element. 

Sullivan discloses A display device for generating a three-dimensional 
volumetric image, comprising: 

a two-dimensional image display panel (124) for generating a two-dimensional 
image; a first focusing element (22) for projecting the two- dimensional image to 
a virtual image in an imaging volume (see 118, 116 ,120); and 
means (90) for altering the effective optical path length between the display panel 
(124) and the projecting first focusing element so as to alter the position of the 
virtual image within the imaging volume (see 118, 116 ,120), wherein the means 
for altering the effective optical path length comprises the optical path length 
adjuster (90). 

It would have been obvious at the time of invention to modify the display 
device of Suyama with the first focusing lens and arrangement of Sullivan to 
improve the quality of the three dimensional image. 

With respect to claim 26, Suyama discloses a method for generating a three- 
dimensional volumetric image, comprising the steps of: generating a two- 
dimensional image on a two-dimensional image display panel (see 3107 and see 
col. 7, lines 55-60); projecting the two-dimensional image to a virtual image in an 
imaging volume (see 3103, 3104 and see col.7, lines 55-60); and altering the 
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optical path length so as to vary the position of the virtual image within the 
imaging volume according to the method of any one of claim 14 (as discussed 
above). 

Suyama does not disclose the using a first focusing element and altering the 
path length between the display panel and the projecting focusing element. 

Sullivan a method for generating a three- dimensional volumetric image, 
comprising the steps of: generating a two-dimensional image on a two- 
dimensional image display panel (124); projecting the two-dimensional image to 
a virtual image in an imaging volume (see 118, 116 ,120) with a first focusing 
element (22); and altering the optical path length between the display panel (124) 
and the projecting focusing element (22)so as to vary the position of the virtual 
image within the imaging volume (implicitly disclosed by 90). 

It would have been obvious at the time of invention to modify method for 
generating a three dimensional image of Suyama with method step of using a 
first focusing element and altering the path length between the display panel and 
the projecting focusing element as taught by Sullivan to improve the quality of the 
three dimensional image. 

Allowable Subject Matter 

Claim 12 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 
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With respect to claim 12, the prior of record does not disclose or imply 
wherein the first beam splitter has a first optical input coupled to the optical 
output of the first polarization switch, for diverting light at the optical input of the 
first splitter to first and second optical outputs respectively according to a 
polarization state of the light at the optical input of the first splitter; 

the second beam splitter has first and second optical inputs respectively 
optically coupled to the first and second outputs of the first beam splitter, via 
respective said first and second optical paths, the second beam splitter diverting 
light at the first and second inputs to first and second outputs (i06c, 1 06d) of the 
second beam splitter according to a polarisation state of light at the first and 
second inputs thereof; the first output of the second beam splitter defines the 
optical output path, and the second output of the second beam splitter is optically 
coupled to a second input of the first beam splitter via a third optical path; each 
of the first, second and third optical paths respectively includes one of a second, 
a third and a fourth polarisation switch, the first, second, third and fourth 
polarisation switches adapted to thereby select cumulative combinations of one 
or more of said first, second, and third optical paths between the input optical 
path and the output optical path, structurally arranged and functional operated as 
claimed in combination with all the limitations of the base claims . 



Conclusion 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to JERRY BROOKS whose telephone number is 
(571 )270-571 1 . The examiner can normally be reached on Monday-Friday, 9 
a.m.- 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Georgia Epps can be reached on (571) 272-2328. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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